PCT 



m & & m m 




C12P 21/08, G01N 33/577, 33/68 
//C12N 15/06 (C12P 21/08 
C12R1:91) ^ 



Al 



(43) m^ms 



WO JM/04700 



1994$3/I3B (03.03.1994) 



(21) BIRauI*-# 

(22) mmtuma 
(30) 

SWT- 4/214967 



PGT/JP93/01136 
1993^8^118( 11. 08. 93) 



1992^8^120(12. 08. 92) 



JP 



(n) mmA i%m*:&<*~ix<Dftimfc^x) 

(FUJrSAWA PHARMACEUTICAL 00., LTD. ) CJP/JP} 
^541 ^K^Em^E^<aEBr3T@4S7# Osaka, (JP) 

(72) 

(75) ¥kW%/&mA ( *®K-=>\»xo* ) 
'MfcE#l(KOBAYA6HI, Masakazu) CJP/JP] 
^66 5 &m&3&-fcfeM&ft#&23-4 Hyogo, (JP) 
*#-^(OHTSUKA, Kazuyuki ) CJP/JPl 

T559 *WfiJM-fi&$Lta£ftm*P 5-5-36-221 Osaka. ( JP) 
ffi*j$ffl(TANAKA f Hi rokazu J C JP/JP] 
T665 ^^^g^MS«a3-l 0-2 1 Hyogo, ( JP) 
*ra**tt(NIWA, MineoKJP/JP) 

X617 ^^fpjBl^±ffi^Pri3!J^:a7-l 5 Kyoto, (JP) 
(74) ftSA 
#S£:fc r^ft — (TAKASHIMA, Ha j tme) 
T541 ^SOT^KTfj^E^WHTS3#9^ ft*** 
Osaka, (JP) 



(81) ffi£B 

AT(WH«»), AU, BE(JfcW^), CA, 0 H ( RfflttSf ) , 
DB(WW»), D K ( Efeflf #Hf ) t ES(ttflm§f). FR(R*m§f), 

gb ( mums? j . or ( mmm ) . i e ( t&w$sn , i t ( mmm > . 

JP, KR, hVimVm). MCfftJWft), NL(MHffi). 
PTtfiWHfflfr). SEC0t/Negf) , US . 



(54) Title I MONOCLONAL ANTIBODY RECOGNIZING FK506-BINDING PROTEIN, METHOD OF ASSAYING 
FK506-BINDING PROTEIN LEVEL, AND KIT THEREOF 

(54) %WO)%fc 

(57) Abstract 



fk5 oee^fieafrgaN-a*y^o-^*«:ffe pxsoei^safiosftffi^ ^im^ 



The invention relates to a monoclonal antibody (anti-FKBP antibody) which recognizes an antigenic determinant present 
in an FK506-binding protein (FKBP) and does not inhibit the binding between FKBP and FK506, a method of assaying a plasma 
FKBP level which comprises reacting an immobilized anti-FKBP antibody with an enzyme-labelled FK506 and FKBP present in 
a specimen and determining the extent of color development of the enzyme-substrate complex formed thereby, and a kit therefor. 
The invention serves to facilitate a more accurate assay of a plasma FKBP level which affects the immunosuppressive activity of 
FK506, whereby the optimal FK506 dose can be determined in close accordance with the condition of each individual patient 



(57) gift 

■-*»Wttc-FK-5-0 6-tt«fitf+©ttBfti£afc*R«U FK 5 0 
e^tFK 5 0 6 b<Dm&*®m-T%Ck<DK\,^J (t/tFKB 
Pfcft) . fe«fcCfH^*nfcfiLFKBPI»L»CB«K«J:?)tl«ISnfcFK5 0 
6 RtflflffeRW© F K B P tffcfc. BfltafcS©38feK£^£iII£-r S 

^fc*#ay*jfii«*©FKBPfiBaBi^jS6, ttscNcaugji+y mcbi-t 

So 

*5SWCJ:n«^ FK 5 0 6 OM^fflC^USii+OFKB P 
®OFK5 0 6 oa#***J6lB^<H£T*«J:9lctt-5. 
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m m m 

FK 5 0 6fe'&SfiH*B»r* i B>'^o-^^!fi;ft: % FK 5 0 6£r£g 

*S6!Hli. ft|£»IB|jStt^W1-5FK 5 0 6 d^lT (FK 5 0 6£r 

£geg) twmz^j i^fk5 o e^sgnoseais 

ft, fc«ktf*0flffl£B*y H::M-f5t>©T*&. E*©5Wrayifl*C§So 

F K 5 0 6 t>L<iiFR- 9 0 0 5 0 6 t *>gfa£ft;Mb£8j(±. BtAfcftft 
LTttfflLSSCtlkUJB&tlTl** (0J>LfcJ:#ITO 6 1 - 1 4 8 1 8 1 ^) „ 

— 2n *©ft©BF3ft(wJ:eK FK 5 0 6 ©ft&»Jftfflli^:/^;U:/n 0 ;U 

K (JEJT\ FKBPtlE) t^-TSCttliOfl^-r^ fc#x.£ftT^5 
Cfflx.li\ Nature. 357, 6 9 2 - 6 9 4 £ 6 9 5 - 6 9 7 (1 9 
92)), 

m F K B P tt. -£ ©$HPS© ilv % £ ck ^ T 88© * 7 #f?£-f 5Ct^f> 
nT*?D> flJx.tfFKBP- 1 2 (fl-fs:l 2KDa), FKBP-13 (#^ 
Ml 3KDa) , FKBP-2 5 (5H^2 5KDaK FKBP-56 
fi56KDaKFKBP-80 (0^S8 0 KD a) 3W8££ft. ZtlZ'tl 

fctil Nature, 3 4 1. 7 5 5 - 7 5 7*J 7 5 8 - 7 6 0 ( 1 
9 8 9). J . Am. Chem. Soc. 113, 1409-1411 (199 
1). Proc. Natl. Acad. Sci. 88. 6229-6233 (1 
9 9 1) $#j&„ 
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ttz^ 5HP41 1.8 1 2?fr~lFVei 0 7i©7;;i^b^5FKBPli 
fife?X^ftlff*ffl^TSg"r«#a:feKC^$nT^5 (Nature, 3 
4 6, 6 7 1 - 6 7 4_( 1 9 9 0 ) ) o 

-15, FKBP©*T'FK 5 0 6 ^fc&<ig£-f 5©l*> FKBP 

- 1 2Tfe*K *©&fll££& (Kd) 1*0. 4 nMtfeSCt, FKB 
P-l 2li'JXWttbf, fatoM*^&tzht>®Z>m.mz&<&%LT^ 
%>Z. £ fefg££ftT^6 (Trans. Proc. 23 (6). 2760-27 
6 2 (I991))„ 

tZ6T\ v»!7XMLR(O^T\ FKBP- 1 2£— £^©FK5 0 6 tftll 
SSfin-rSi:. 8Sinj-f £FKBP- 1 2 ©sKitfliJ bTx FK 5 0 6 (Dft&n&ffl 
mtfm&ZtlZZtlZZt), jfiL^lCFKBP- 1 2*^lE-rni*, FK5 0 Bi3< 

nsg. ?#e>nn£i^c td/xSo #fl5att£Ti*. £#©3fr«#&ifiiu #j6l 

^OFKBP-l 2^jKti:lIt5Ci:, Stf. SUgrKi OSg&lc^fc 
6Ct^r#x.n«. f.t©FK5 0 6SStt*-8l«IU iOS^ U^FK5 0 6 
Jt!5«t»SHE*B^-r5ftJ^ Jlii»+FKBPiBK^]El6iCffl^-r5fi«©H564< 

*SMH©Bttli* FKBP^Bii-rsty ^n-^^tfi:#*ftft-r5Ct. & 
tf2iU^FK5 0 BJfiLW^S^^-rS^C. JfiL»^FKBPiRK«-jEl»lc 

*SSW©3SgW${*. «*W3fc©*S*. FKBP ©SLflCft^S^ett U FK 
BPtFKB 0 6 fcOtSMEftSCkOttl^; ? n-^l/ffift^l&irf 5 

■TttfrS. *3B«Wli, FKBP*©fji;lSCft£££B»U FKBP tFK5 0 

6 t<D&4t%m.mir zztom^j ^n-^-^st^ sfcas-ft^n^sr^y 
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£SDS£tfS£fcfr&J5fc5FKBP»giH£&. ©£fl:£ttfcF K B PC. MM 
IzZVmWiZtltzFKS 0 GRVmk&fttpO'F KB? Z tfrZfS. 

4FKBP8S3«;E8u SbKte. 1 FKBP, &tfB3fc 

t:J;f)Ii$n/:FK 5 0 6fr6fc3FKBP©fcK£iH£"t*fca£>©*? Mi 

FKBP©Hiffift3££&B»U FKBP£:FK5 0 6 tO^Plft5C 
fc©tt^*y ^a-^;USt»: (JKT, IfcF KB Pffiftt^fB) 14, 4r- 
7-tiW>fV (Kohler and Mi lstein) OSWS 
CNa ture, 2 5 6. 4 9 5 ( 1 9 7 5)) ©J:3tt1ftfc©lHl&ia-&feJ:t) 

#£b<ti N FKBPT^bfcvSXfr&#&nfclMHl&fc. v«>x#ttM 

lM«SMH2©.k5fc#fcT?, FKBP£B«r S#FKBPfcFK5 0 6 to 

n^Mur^y 9*-+*im&m»rzz.ttf'?£&o xmtmt, 

IgG J PIgMO?77T'*f)> I^IL/CIt IgG, A^IgG, «©* 
•5tt-9-7?5*Tfc£ 0 *3BW©^fe^J:0. 2 k d©F'KBP©*fc£ 

ifclil 2kd£tf 3 0~3 5kd©Sf#©FKBPfcKl£r5!n;F 

»!BC*J»t*FKBP»RMSft{i. «FKBPfii**fflt\ fecTtFKB 
P©*«IR«KiB«-r«2Xf-vyifet, FK5 0 B^niTOFKB 

p**««cjwis-r* i xf«; ^(r^gij-rsc £#t*$* 0 
2^f^si:*t^(i, i) s-f> iwt-r*aa©FKBP+©is:JSfts 

S£BfSSir*a\ FKBPtFKS 0 6 fc©»£fctt«W£.!*;L* d fc©ft^ffi 
FKBPKftH Ay yp- ^©i^^etBlw, fiL-7-7^I gG (H+L) ©£ 
^iIgG^l>Ti^kU 2) *LT. F KB P ($1: 
»{^©IKK:l*&»#RLfcFKBP) &t/^;i/**'>y— tf (JgTFPODt^ 

ia) © «k -5 ttB3re«ai£ nfc f k 5 0 6 m?Lti, &mmmm 1 © & ? k lt 



3 



WO 94/04700 PCT/JP93/01 136 

IIUFK 5 0 6 -C3 2 (LA) - P ODD k&fcfcZit, 3 ) ftttC, o 

tJt^*i:^•t.l/T^^FKBPC^Ex.^>nTV^^^^f^iFK 5 0 6 ©gdJSCT 

nao $ n 5 £M©nfe©g£-v ^nwfeffiaisr Ktia^ fkbp &&zm 

KBP- 1 2-0J:9ttFKBP£S£fcU 2) -€rLT> FKBP£^rr*tt 
Sfclftft (lfea«ffJ«©l!RCI*aBf&«lbfcFKBP) &tfFK5 0 6 -C3 2 
(LA) -POD©ip/i^fl^FK 5 0 6 tZfrfcZit* 3) ttRKft*© 
FKBP ^nfcFKBPt ©tt£5ffi£*T*)-a\ & tltz F K B P 

\z&x.t>tiX^m%mWiFK5 0 &§^W©FKBP©l:lciE:bT® 
S fl££^ £ 2 * x v :/&© i 9 JB t >TSI3£-f S c: t c J: *) . 

SRSmtOF KB PSS*»* C fci«t#So 

flU COUf^Sli, BXffttU:FK5 0 6fr\ tm*©£T©FKB 
PtEtS-rSft, FK 5 0 6©jSttC»*^«tt»»ft»f»©^Ta>FKBP 

*369!©fiLFKBP«ifttt. cntFKBPIffn, J; b 
fcFK 5 0 6 fc^$JS5FKBPfiBaBSffl*y hfcU ±E2Xf^fti:«); 

i o , %smwm ©»*k w*5it z tm+ fkbp gg^fgn 

^ErLT. ^HtCtfrl;. *S4#J£©FKBP FKBP-1 2) ©*© 

SK*a«?ft J=iB« bfc t) „ £T©F K B P <D&m&&mfeft%iZ> J: 9 cm: o fc 
fca6> S&W©B»©ftT* fl*©A#©ttlR«;:i£l;fcFK5 0 6 ©»■£**£» 

t>©Tl*ftt\, 
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mmm i vcfk b p tifcomm 

(1) FKBP- 1 2©Si£t#® 

Nature. 346. 671-674 C1990) ©«£T'Harvard ±¥S. 
L. Schreiber £©?B£-tyTl^5DNA sequence iO. FKBP - 1 
2©C-^{rffiS-T5DNA 48 mer^App 1 i e d Biosys temt 
©DNA synthes izer^ot^gcU: 0 

5' — CCACATGCCACTCTCGTCTTCGATGTGGAG 
C TTCTAAAA CTGG AATGA- 3 ' 

C©4 8 -me r ©^^"PT^^U ^"o-^tbTCLONTE CH 
ttOtbT-ce 1 1 cDNA7^^7'J-HL 1 0 1 6 b 5 0^-5-^ 

f}FKBP- 1 2 cDNA^trffir)T-*^^D-->^L/r CpUC- 2 3 
(Ec) ) 0 COpUC-23 (Ec) Zis-tz-yzLtztZ^ N-*DN 
Ai^-^xy^ l#^^32S{wffi^-T5IK^7!r«^ilLT^/cCDT% dOttfl-fcflr 
rot^t*!^ ^UTO^m^ < "f S^lc-kfiE Lfc AT rich silent mutant 
N-^DNA^8 0 b.p. t*^JfflU EcoRt-BaraHI sitetLT. tryptophan 
promotor^arFT^I-S^XS K»lffl*a*, i£5K?*-p FKBP 3 
3 3£#fc Q dft£ % E. c o 1 i HB 1 0 1 KBgfe&U 3£3liIHB 1 0 
1/pFKBP (AT) 31 l£f#fc 0 Ctl£\ L-amp. broth(CT19Kp^^U 
S6^©R56I^ 9 0 g/ml (final M&) fctt*«£ I A A (Indol- 
Acrylic acid) %Wt$air&Z. tici *)*t-d fc a E. coli £SHU 5 OmM Tris- 
HC1. 2mM /3-ME. 2mM CaCh, lOmM MgCU . 5 *> glycerol K'F 
rench Press ICTil8B&£*iH& U ^6 ( 4 "C. 6 . OOOxg, 3 0 
^) -lf^6 0TC, 1 5^111-1^ (4°C. 6, OOOxg, 4 5#+ 
4°C. 18. OOOxg, 2 0#x 2 0) -£$f C2 OmM Tris-HCl 
(pH7. 4). 4 e C -DEAE-Toyo PEARL 6 5 0M- 

f«HPLC (C 4) KTFKBP- 1 2£t&SLfc 0 

(2) FKBP-1 2©-7«7^^0^ 
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FKBP- 1 20iJ (BIT. PBS ir^lS) 250 u g/m 1 0.1ml 

£#M©Freund's Complete Adjuvant (FCA)£S£-U v«5xBALB/c©J&l£ftK 
ftf£L/c a I^MOFKBP-1 2£Freund's Incomplete Adjuvant (FIA)fcig£ 

u. i o BScttnu w.mn\z*MLtzo 

( 3 ) ]fo*fcftti&0ii£ 

■^*SiMRJ:0 1 0/z l^lfilU PBS 990/zliiI£U iftflJ^fttL 
fco JWElC^fcoTti, lOjig/ml ©FKBP- 1 2 P B S&&50/Z 1 

Sx^fcSfcffN 0. 2!«;A^D^-PBStgWh^D 7 ?U S 
tfife&SU «*WttJlL»*JllJU mfiTl^SlS^1i:So anti-mouse IgG (H 
+ D-POD K^- (Vector Lab. ) tfcfflj 1 OOjtzl/tfi 

Ti >©mT'|gfe$-frfco 

(4) SlFKBP- 1 IVL&omSL 

SlM©±#t^E b n/cv -j7 x IClEK^&ftgE t LTFKB P - 1 2 250 
/zg/ml (PBS) 0. 2m 1 U:„ 4H^C^Il^ffiL. 

MlttUfi 1. 44xio 8 cells £H»bfc 0 v**f ttHJnl&P 3 
X6 SAgfcU. 1*2. 9X1 0' eel lilU 5 0 9tfPEG 4 0 0 0 t 

±. 1 0 6 eel ls/mlximl i;UTi&£«©X >? U 
^/c 0 2iiK^, HATJ&J6Tail&0«W*<ttB-e*A:144 ^x;K:o^T, ft 
FKBP-1 2 &{*©£££*? iJ-^rUc,, o£*K ifiL+Siftffi©^^ 
Kfc^T, fcFKBP- 1 2ttft«trK»*«llngtt:*-&««*ti. final 
5 nz/m 1 ©FKBP- 1 2£*#$i*\ FKBP- I 2 fefiETTO»6*<?B 
*-f 5fe©£gftL/c 0 JEflFKBP- 1 2(CMtTft(*:flli©m^D-y 3 2 

(5) FKBP-1 2tISU FK506. FK 5 0 6 -C32 (LA) -P 
ODtFKBP - 1 2 fc©fe££B#Ui:^fiLFKBP- 1 2!£<*©^ffi 
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mtt\ztiiW7.1 gG (H + L) WilZZ? >^©StflE**| 

<&£-£7£&, 1 //g/m 1 CDF KB P- 1 2 5 0 u 1 fcTE ( 6 ) T#^tl/i 
FK 5 0 6 -C 3 2 (LA) -POD (lOOOteffrfO 5 0^1 o 

/c^a->^J?L^o d©*^ 1 0 p. g/m 1 ©FK5 0 6 /cB$© 
Hfe©^{iJ;*j. I gG (H + L) ICiO^^n/cFKBP- 1 2 

liFK 5 0 6 - C 3 2 (LA) — POD0FK5 0 6 £^f£LTl^3 C 
5o *©$tHs FKBP-1 2^-e©*^fiLlitLTffll^cftS^^{±5aSI 
©tfcft(5-l-A5. 5-1-B3, 5-1-C5. 5-2-Dl (IgGt). 
5-4-D2) . TE (7) K«J;5 KFKB.P- 1 2 it tz*>G>$: 

lfi:litLTffl^fcftgft^^(iI A4 (IgM). 3A8 (IgG,). IF7. 
3 B 8s Tlfi (8) ©JioKFKBP- 1 2W7^i 
& ©£!»ilgi £ LTffi V^fcftffiffij^ 5 (i 4 F 8 CD-£!t 7 g©^ J 9 a - 

(6) FKBP506 -C32 (LA) -POD©3&£& 

- 9 2 6 5 s^ommmi twimizm/hnt^^^m-FR- g 0 

0 5 6iI^-7xxrA (2 3 Omg) . N- b Kn + '>-9-? >^ ; F (3 
5mg) &tfl -x^;l/- 3- (3-i?yW;;7'Dt^) *;U#-;>>f ~ K 
(4 3mg) omt/i-vy^m. (10ml) ££iST5 BSHHSfisbfcfc, 

u $6tc««tfc B *a«rffl*b^a, »6n^aa[ (2 5 

Omg) £1 l-TS J^>fti>Wt (1 2 Omg) StfHJxf-JUT S > (6 
Omg) fc fcfc ICS? AT 5 K-* (1 : 1. 2 0ml) WtSS 

fe£?uu*)i,&%mffimmtirZi/*)ti>f)],ij7AizttL^ l 7-T«j;i/-i. 
14-^h Ka*S/-l2-[2- (4-N-(10-^;l/^7 : ->;i/) -.(4-T*'y-l. 

4 -^^■4 t v- l -yf-^+s/) ) -3-n+->->?n^->;i/) -1 -y 

f-;Ub"-;H -23. 25- h*->-13. 19. 21. 27-x h =y * ^Jl- 11, 28- 
4 -Tlf Mi/* o [22.3.1.0 4 - * 3*-18-x>-2. 3. 10. 
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16-7^b5^-> (1 2 Omg) &&tio 

NMR (CDC 1 3 . 5) : 1.2-1.4 On). 5.9-6.1 (1H. m) 

FAB MASS: 1 1 0 9 (H + Na) + 

UK. _LIfl{fc£8l£fflK #§§¥ 1 - 9 2 6 5 9 4§-®$£09l ©3) tl^td 
lt^-^7f>( yi/a. • tf*fij£$*5C:i:»Cj:ej. F K 5 0 

6-C32 (LA) -PODM^Ifco 

(7) SatSttFKBP- 1 2 ©fH& 

F KB P - 1 2©0.08KHJ7;U*aftB#tf*»tt ( 8 4 7 /zg/ml) 460 
/ill^f3 1 2m«**JnU gfiT, S£S#U FKBP-1 2(600 
Hg/ml) ©&i£ 6 5 0 u 1 ^IStto C©ttftJg(c^mUfc 0 

(8) *7T)l7i >fc£F.KBP- 1 2 ©HSU 

FKBP-12 1 0 3 2 jtz g (lmg/ml^l 0 3 2 /U ttffl) b*?7 
Jl^il/ (2/^"7tt, Lot No. 76F- 8 0 4 0)OPBSj§t(2mg 
/ml) 1 0 3 2 # 1 £iB£-f5o :ftC, 0. 1 3MW^/7;l/fh K-P 
BS&&0. 6 2ml£«rF-rSo MT\ 1 4 BflfflJUfU P B S 1 

FKBP-1 2 b*7TA,7i > bO&Gltmt, FKBP- 12 10 3 2 
IL g : tfTJlZfl > 2 0 6 4 /tgT, £tt*t*2. 7m lTfeofc. 
^»J2 KFKBP- 1 2£t#©Sii 

(1) gffiftll© (1) fcitf (2) Oi^iaTv^xcftgLfc, 

(2) jfiL+ffifMlrOfflje 

2 Ojiig/mlOFKBP-1 2©PBS»«5 Oyl^ELI SAJB96^x 
A^i/-KD*«5x;Kc^ffiU 4'CT— jfofiMtLfc 0 5 xibOFKB P - 1 2 
»«*!R5I&*U 0. 0 5*>Twe en 2 0/P B S&fcT 3 IsIBfc&Uca 7 
U-h©^Ox;KC0. 2K3**/PBS**2 5 0 M«n;U MT3 0 
&lffllW£Lfco ^x;u©0. 2K$;U2/PBS*tt£ift3llifc*U 0. 2%.$ 

0 5%Twe en 2 0 /P B SfcffiTftf? Lfc#fSjfe»* 1 00//K 
^x;kcJd^ ^ST'2NpTOgL^ 0 ^x;l/©gLJliL^f?^®?[|^ 
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*U 0. 0 5%Twe en 2 0/P B S*«T3 0ft*bfc o 0. 2M$J^ 
/0. 0 5MTwe e n 2 0/PBSMtl 0 0 0 mzftmhtzTJlti >J7t 
^7^- tr^ffiv?* I gG (H + L) x^jci 0 0 n 1 2ra>U 

^ST2B#^&gt^o OxWM'J^tX^r^- tf^fSfit^^X I gG 

(H + L) S«£lR3llfc*U 0. 0 5%Twe en 2 0/P B 5 Eft 
&Lfc 0 •fcOSL 0. ImM 4-methylumbelliferyl phosphate (4MU-P: i/jf-? 
tfc) ®&&mi0nM i?x* J -JUT I >/ 0 . 5 % MgCl,/H«0)»ft£fc'> 
IC100 /£ lfiD*., g&Tl 5^K&§b/io #«5x;H0^3fc5Sg (Exitation : 
360nm, Emission : 460nm)£&3fc:/l/- h • 'J -y-Tiffil^Ufco 

(3) fiL*fi50— #&^v$;*£gffiU 4IUiffi§t©l 0 B^ClMtL 
T\ 1. 5mg/mlOFKBP-12©PBSM0. 2ml^X0lj| 

( 4 > mmm& 

nmmi- (4) tm^m^mmm^^^^, ^-r^y f-v (3- 3-d 

4-C6, 2Cl-87&tf3F4-70) £#fc 0 
(5) fctiwmQibfiiM 

Tsi? *)--y!r%.U>;n-=.y7T'&e>tltz"<<zr>) K-^2C 1 -8 7. tb 
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